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The native range of Coronopus didymus is controversial. SomeNorth Amer-
ican authors follow Robinson, who suggested that it was originally introduced

into North America from Europe, while a few (e.g., Muenscher) have claimed

that it is a Eurasian plant. Other authors consider C. didymus a South American
plant, a view I agree with for two reasons. First, the nearest relative of C.

didymus is a South American endemic recently described as C\ leptocarpus

Boelcke. Second, the greatest morphological diversity of C. didymus occurs in

South America, where several varieties and forms have been recognized

(Muschler). It is not known how and when C. didymus first appeared in Europe
and North America, but it was established in some parts of these continents

during the late eighteenth and early nineteenth centuries, as evidenced by
its repeated description as new species in both continents.

The North African sect. Cotyliscus (Desv.) DC. includes Coronopus niloti-

cus (Delile) Sprengel, an endemic of Egypt, and C. lepidioides (Cosson) Kuntze,

which is restricted to parts of Tunisia, Algeria, and Morocco. Section Xeror-
rhiza O. E. Schulz contains C. rhytidocarpus (Hooker) Macloskie, of Patagonia,

and C. serratus (Poiret) Desv., of Argentina and Uruguay. The latter has been

introduced recently in Mauritius (Troncoso & Bacigalupo).

Coronopus is easily distinguished by its axillary or leaf-opposed inflores-

cences, its coarsely reticulate or verrucose to rugose, usually didymous fruits

(Figure lh) that break up at maturity into 1 -seeded, nutletlike halves, and its

nonmucilaginous seeds. It is closely related to Lepidium. Muschler suggested

that Coronopus may represent the end product of parallel evolutionary trends

in Lepidium that led to the formation of indehiscent fruits. This implies a

polyphyletic origin of Coronopus, a view not supported by facts. Although
Muschler reduced Delpinophytum Spegaz. (= Delpinoella Spegaz.) to a subgenus

of Coronopus, the two are remotely related. The former has tiny imbricate

leaves, long styles, linear anthers, and copiously mucilaginous, beaked seeds.

Species of sect. Nasturtiolum exhibit reductions in flower size, amounts
of nectar secreted, petal size, and stamen number. The two anthers usually

dehisce in the bud, and pollination may take place long before anthesis. These
features undoubtedly indicate autogamy, but protandry and ant pollination

have been reported in Coronopus didymus by Chauhan (1979a). Cross polli-

nation and slight protogyny have been observed in C. squamatus. Several

authors have stated that the flowers of C. didymus contain two or four stamens.

However, the flowers in all but one of the 198 specimens I examined had only

two median stamens. In one plant most flowers had two stamens and only a

few had four. The petals in C. didymus are reduced into subulate or filiform

structures misinterpreted as staminodes (Chauhan, 1982b) or as filaments of

sterile median stamens (Smith). According to these authors, the petals are

lacking, but this implies that all six stamens have a median position facing the

outer sepals, a feature not yet found in any crucifer.

Plants of Coronopus didymus produce on average some 1 600 seeds, but the

output of large plants may be as high as 1 8,000 seeds (Salisbury). A few authors

have suggested that the seeds (actually fruit halves) may be transported by
strong winds or by birds (McDowall et a!.), but Salisbury maintains that the
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Cardaria pubescens (C. A. Meyer) Jarmolenko (. Hymenophysa pubescens

C. A. Meyer), a native of central Asia, is a common, aggressive, and noxious

weed in western Canada and the western United States but is only occasional

inflated fruits.
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allied to and perhaps not sufficiently distinct from Hutchinsia, which has two-

to four- (instead of many-)seeded fruits characteristic of Hymenolobus. The

direct relationship between Capsella and Neslia Desv. with Camelina Crantz,

as proposed by Von Hayek, reflects no more than superficial resemblances.

The remarkable uniformity within a given population of Capsella Bursa-

pastoris is attributed to extensive inbreeding and particularly to autogamy.

Some ecological factors, however, may play an important role in determining

the amount of selfing. Hurka, Krauss, Reiner, & Wohrmann showed that dry

and sunny days favor outcrossing and induce the formation of protogynous

flowers, while cloudy or rainy days (i.e., low light intensity, high atmospheric

humidity, and temperatures above 15°C) lead almost exclusively to selfing.

Furthermore, cold weather appears to suppress the formation of normal an-

thers. Gynomonoecious and gynodioecious plants may be produced early in

the season, while functionally perfect flowers are produced in early spring

(Knuth), and male-sterile ones maybe encountered toward the end of the season

(Stace). Numerous species of bees, beetles, butterflies, flies, hoverflies, and

thrips have been observed as occasional visitors of the flowers (Knuth).

Self-incompatibility has been reported in forms of Capsella Bursa-pastoris

known as C. grandiflora (Riley, 1932, 1936). Although Riley suggested the

presence of three mating groups controlled by two genes (each with two alleles)

showing epistasy and dominance, Bateman believed that self-incompatibility

in Capsella can be better explained as controlled by one locus with at least

three alleles showing dominance.

Two chromosomal levels, diploid (In = 16) and tetraploid (In = 32), are

known in Capsella Bursa-pastoris. Crosses of plants with the same chromosome
number always yield fully fertile offspring, regardless of the morphological

differences between the parents. On the other hand, crossing diploid and tet-

raploid plants produces sterile triploids with abortive pollen and shriveled

seeds. Such triploid hybrids are widely distributed in nature and have been

named C. x gracilis Gren. They are said to be derived from C. Bursa-pastoris

and C. rubella. Many authors have considered the last “species” a diploid, but

the painstaking work of Svensson indicates that diploid and tetraploid popu-

lations in this complex are morphologically indistinguishable, even though the

tetraploid tends to have slightly larger sepals, petals, fruits, and seeds. The
tetraploid plants flower earlier than the diploid and appear to have wider

distribution.

The genetic basis of variation in Capsella was studied by Shull (1929), who
grew more than half a million individuals and analyzed some 4000 pedigreed

lines. He crossed C. Bursa-pastoris (obtriangular fruits) with C. Heegeri Solms

(elliptic fruits) and discovered that the latter is nothing but a double recessive

mutant segregating in the second generation at a ratio of approximately 15:1.

The mutant was treated earlier as the basis of a new genus, Solmsiella.

The embryogeny of Capsella has been more thoroughly studied than that of

any other crucifer and has been included in numerous textbooks of plant

anatomy and embryology as typical of the dicotyledons. The embryogeny is

not repeated here, and further details are found in the classic works of Schaffner,

Soudges, and Rijven. The ultrastructure, morphogenesis, and growth and de-
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velopment of embryos have been thoroughly covered in many papers listed in

the references.

Plants of Capsella contain high concentrations of allylglucosinolates and

small amounts of the alkaloids tyramine and sinapine. The fatty-acid com-

position of the diploid “C. rubella" and “C. grandijlora ” is indistinguishable

from that of the tetraploid C. Bursa-pastoris. Seeds from the temperate regions

tend to have a higher oil content than those from colder areas (Mukheijee et

al.). The genus resembles most members of the Lepidieae in having high con-

centrations (20-35 percent) of linoleic and linolenic acids and negligible amounts

(0.2-0. 7 percent) of erucic acid.

An anatomical peculiarity of Capsella Bursa-pastoris is the derivation of the

interfascicular cambium of the shoot from the starch sheath (Hurka & Biichele).

The seed coat of this species is indistinguishable from that of “C. rubella ” and

“C. grandijlora" and is composed of palisade cells broader than long and with

thickened radial and inner tangential walls, and of epidermal cells with a large,

solid column protruding into the lumen from the inner tangential wall (Vaughan

& Whitehouse).

A single plant of Capsella Bursa-pastoris may produce 5000-90,000 (usually

30,000-60,000) small seeds weighing about 0.1 mg (Hurka & Haase). The

mucilaginous epidermis of the seed coat aids in long-distance dispersal by

adhering to animals and farming machinery. The seeds may retain viability

after passing through the digestive tracts of birds and earthworms. The species

shows a remarkably high degree of phenotypic plasticity, and the plant may
produce fruits within a few weeks after seed germination. Although seed size

is genetically controlled, it is also phenotypically plastic; plants of severely cold

climate usually produce larger seeds than those in more favorable areas (Hurka

& Benneweg).

Seeds of Capsella show pronounced dormancy that can be broken experi-

mentally by cold treatment after imbibition. An increase in nitrate level and

a fluctuation in temperature can replace the requirement for stratification and

are therefore important in breaking seed dormancy in nature. Cold-treated

seeds may fail to germinate unless exposed to light at the soil surface (Popay

& Roberts, 1970a, 1970b).

Barber (1978a, 1978b) indicated that the seeds of Capsella Bursa-pastoris

show protease activity in their mucilaginous sheath and are capable of uptake

and incorporation of radioactively labelled amino acids. Seeds attract soil

nematodes, protozoans, and bacteria, causing some mortality, and they may
even derive some nutrients from them. Barber suggested that these adaptations

may supplement the nutrition of the germinating seed but questioned whether

the seeds are truly “carnivorous.”

Many medicinal properties have been attributed to Capsella Bursa-pastoris,

and various preparations have been prescribed to treat tumors, nasal and

internal bleeding, stomach disorders, irregular menstruation, kidney com-

plaints, dysentery, and dropsy. The plant is also considered antiscorbutic, stim-

ulant, astringent, and diuretic (Caius, Hartwell, Perry). The young rosettes are

eaten as a salad and are regarded as an excellent substitute for spinach and a

rich source of vitamin C. The plant is sold in some parts of China and India.
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